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Prehistoric Sculpture 
An Account of the Discovery of Two Bisons Sculptured in Clay by the Cro-Magnons of 25,000 Years Ago 
By Prof. Henry Fairfield Osborn 
President, American Museum of Natural History 
Left: Chateau des Epas, the residence of the Comte de Begouen near Montesquieu-Avantes, Toulouse, France. RighI: Entrance of the cavern of the Tuc d' Audoubert 
exactly as it appeared at the time of its discovery when visited by the writer in 1913. Comte de Begouen with his three sons (Les Trois Freres), two of whom are 
in the small home-made boat in which they entered the cavern. 
T HE prehistoric men of Italy, Spain, and France sought the great belt 'of Cretaceous limestone for 
their shelters, for 'their 'fireplaces (known ,in F'rance as 
foyers), for their temples and, when the great art 
period developed, for their galleries of drawings and, 
liS this article narrates, of sculpture. Here were com­
forts, not of our sort, it is true, but far superior to 
anything they could create with their hands with the 
rude tools at their disposal. During the last great 
glaciation, the fourth of the series of ice waves from 
the Scandinavian peninsula and the Alps which swept 
down over l<Jurope, men of the very inferior Neander­
thal race occupied the shelters and entrances to these 
caverns, but thus far no evidence has been found that 
they actually penetrated the mysterious recesses be­
yond the entrance. These mysterious and even perilous 
recesses were frequented by the cave bear while the 
Neanderthal race was at its height. 
When the artistic and courageous Cro-Magnon race 
entered Europe they not only drove out the Neander­
thals and took possession of 'the shelters and caverns, 
but they soon began to penetrate the innermost laby­
rinths of the'caves·themselves, not apparently for pro­
longed residence, although fireplaces and - small deposits 
of flints frequently occur 
deep within the caverns, 
but for development of their 
art. Limestone walls worn 
s m o o  t h by subterranean 
streams attracted the artists 
for engraving 'with flint and 
for painting, firSt in black 
and then jill' several colors. 
All this art is-the work of 
one race veiy"supe�ior "i!1 'en­
dowment and 'with keen 
powers of observation and 
undoubted love and admira­
tion for the beauty of ani­
mal life. Having now per­
sonally examined hundreds 
of drawings and paintings 
in the deep cavern recesses 
of France and Spain, I feel 
that I am quite justified in 
attributing these unusual 
faculties to a race that ex­
isted between 'twenty-five 
and forty thousand - years 
ago. 
] 914 by the discovery of two bisons sculptured in clay 
in an art cavern in the central Pyrenees in the heart 
of a small limestone mountain on the property of the 
Comte de Begouen, from the top of which one can see 
the whole central range of the Pyrenees. 
In 1913 I. happened to be near Saint Girons in the 
Pyrenees two days after the discovery of this new 
cavern, which received the name of the Tuc d'Audou­
bert. The discovery was made. by the sons of the Comte 
de Begouen, mere striplings at the time, who had 
secured from their father permission to build a small 
boat in which they might paddle up the stream which 
flows from the entrance to the cavern. About two 
hundred feet from the entrance they found a limestone 
wall ten feet high,' and clambering up they found the 
entrance to the cavern. Returning for an acetylene 
lamp, the boys explored the side walls, on which about 
three hundred feet from the opening they perceived a 
number of flint engravings. They hurried back home 
and communicated their discovery to their father, who 
hastened to the spot, and thus another cavern was 
added to the long list of those which have been made 
known by French archaeologists. Two days later I 
happened to arrive, accompanied by Professor de Car-
tail hac of the University of Toulouse. With character­
istic I<'rench courtesy the Comte de Begouen insisted 
upon our being the first to enter the chamber in which 
the new drawings had been found. This memorable 
experience is described in my "Men of the Old Stone 
Age." 
The original cavern was thoroughly explored and 
found to contain a few interesting etchings, but nothing 
of very great importance. A year later, however, just 
hefore the beginning of the war, the sons of the Comte 
discovered a very small opening leading upwards-an 
opening so narrow that it barely permitted the ;passage 
of the body, even of their small frames. They pursued 
their upward, sinuous course, crawling like salamanders 
on their faces and pushing their acetylene lamps before 
them through passage after passage, until finally they 
reached a large chamber about fifty feet long and thirty 
feet across, with ceiling about twelve feet in height. At 
the end of this chamber they found indications of a 
circle within which were the models of two bison, bull 
and cow, lying partly on the side. The models were in 
clay, as fresh as when they left the hands of 'the prim­
itive'sculptors twenty-five or-thirty thousand years ago. 
This absolutely unique discovery astounded all the 
archaeologists of Europe. 
The chamber was termed the 
salle des bisons and soon 
after its discovery was 
visited by two leading arch­
aeologists of France, Pro­
fessor :'de ,Cartailhac and 
l'Abbe Henri Breuil. 
Ahout thirty of these art 
caverns have been found in 
France and Spain contain­
ing ,drawings, engravings, 
flint etchings and paintings, 
but not a bit of sculpture. 
This exception was suddenly 
removed early in the year 
Interior of the Tuc d'Audoubert. This is the "Salle Cartailhac," named in honor of Prof. Emile Cartailhac, 
who first explored this cavern with the writer. (Photograph by permission of Comte de Bergouen) 
Last sufuiher I had the 
first 'opportunity of seeing 
this galerie superieure my­
self, accompanied by the 
Comte de Begouen; for in 
the meantime the three 
B e g  0 u e n brothers have 
grown up, served with dis­
tinction in the World War, 
and have entered on their 
various careers. Our party 
consisted of the Comte, now 
of portly figure, two daugh­
ters of M. LaJanne, the 
archaeologist of Bordeaux, 
William Williams, former 
Commissioner of Immigra­
tion of the Port of New 
York, and myself. We en­
tered the cave, each provided 
with an acetylene lamp and 
dressed in a miner's suit. 
\Ve ascended a very long, 
narrow and difficult passage, 
with constantly increasing' 
admiration of the enthusi-
© 1921 SCIENTIFIC AMERICAN, INC 
DECEMBER, 1921 
asm and physical courage of 
the Comte and other French 
archaeologists w h i c h ied 
them to explore this passage 
before any of the iron lad­
ders, steps, and other aids 
to the ascent were prepared 
to facilitate the work and 
before certain obstacles in 
the narrow passages were 
removed. Even now the 
ascent is extremely arduous 
and one arrives at the salle 
des bison in a profuse per­
spiration but in a frame of 
mind ready to contemplate 
one of the greatest wonders 
of prehistoric art. 
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its work in testing railroad 
master track scales, and 
grain hopper scales; but the 
plan can be adapted to the 
test of almost any compound 
lever scale. 
A pOinted and graduated 
scale is arranged for read­
ing the position of the beam; 
and the errors of the scale 
are determined from obser­
vations made upon the beam 
while it swings freely. The 
method of recording data 
and of determining the re­
sults is very similar to that 
which has been in use in lab-
Each bison is about eight­
een inches in length. The 
characters of the male and 
female are clearly indicated. 
The tool work is still fresh, 
and as the acetylene light is 
passed slowly around the 
sculpture one observes that 
these bison are two master­
pieces, done in a very broad 
modern style, with absolute 
truth of proportion and 
truth of mass. Nearby is 
The two bisons sculptured from the red clay found on the floor of the "salle de danse" in the cavern of 
the Tuc d'Audoubert. Left-hand figure represents a male, the right a female, bison. The models are 
supported by a central mass of clay exactly as they were left by the sculptors about 25,000 years ago. 
. oratories for pl�ecision weigh­
ings on fine equal-arm bal­
ances. l'he method of tak­
ing and recording the data 
also tends to eliminate the 
personal equation, to point 
out where mistakes ar!! made, 
when such occur, and gives a 
very complete record of the 
test which will present very 
understandable and detailed 
information to any one who 
has occasion to make a crit-
a third partly finished bison and a model of a fourth 
which may have been carried into the cave to aid 
the sculptor. Ten feet away are several rolls of fresh 
clay, indicating that the clay was carefully worked 
with the hands before being applied to the modeling 
process. The models themselves give the impression 
of having been carved out of a solid block of clay, 
with the addition of certain parts, like the tail, horns 
and mane, from the rolls of clay nearby. 
About twenty-five feet away is a small depressed 
chamber called the salle de danse. Here are fresh 
hand and foot impreSSions, slightly coated with drip­
pings from the limestone ceiling above. A number of 
heel marks are perfectly preserved, and the Comte de 
Begouen insisted on raising one of the natural casts 
of this heel of, perhaps, an ancient sculptor as a gift 
to the American Museum of Natural History. 
No language or description can possibly convey to 
the mind the mysterious impression given by the cham­
ber itself. One is overcome by the mystery of the. great 
antiquity of the human sense of intelligence, .. of the 
human appreciation of art, perhaps of the religiOUS 
sentiment which animated these sculptors of the Cr6-
Magnon age and inspired them to penetrate the deepest 
recesses of these caverns with very feeble lamps. The 
motive of sculpture may have been in a sensl' propitia­
tory to some superior power or divinity. This at least 
is the prevailing theory, which is strengthened by the 
discovery. of a large chamber 
�n a neighboring cavern 
which has received the name 
of Les Trois }I'reres in honor 
of the three sons of the 
Comte de Begouen who dis­
covered it. Within Les Trois 
Freres the chamber is fairly 
covered with mural engrav­
ings. Every available foot 
of space has a design upon 
it, and in one corner of the 
ceiling is the figure of a sor­
cerer, or medicine man, not 
entirely dissimilar to the 
dancing figures found among 
some of our Indian tribes of 
the West, the head provided 
with horns and the back cov­
ered with the pelt of an ani­
mal, perhaps a wolf, from 
which is suspended a tail. 
(Photograph by permission of M. Jean Brunhes) 
covered with a brownish tint deposit from the muddy 
waters of the stream which made the cavern. In order 
to represent the light natural coloring of the hair of 
this species of horse the artist, after sketching in his 
outline accurately, scratched off the brownish coating, 
exposed the light-colored limestone beneath, and thus 
portrayed with remarkable fidelity the light coloring of 
the under parts of the body which is observed in all 
species of wild horses. The greater number of drawings 
in the Caverne des Trois Freres are really etchings, 
executed by removal of the dark coating on the lime­
stone walls, exactly as an etcher works today. We are 
indebted for permission to publish these photographs 
to the Comte de Begouen, who referred the writer to a 
forthcoming paper by one of the leading French arch­
aeologists, l'Abbe Henri Breuil, for authentic descrip­
tion of the numerous etchings of many kinds of animals 
-horses, rhinoceroses, mammoths, reindeer, stag, cave 
bear-found within this remarkable cavern. 
Precision Test of Large Capacity Scales 
THE accuracy that can be obtained from large weighing scales is not generally known among en­
gineers and others concerned in the subject. This 
paper outlines' a scientific and systematic procedure for 
the accurate test of large capacity compound lever 
scales, by a method which has been developed and used 
by the Bureau of Standards, largely in connection with 
ical study of the test. 
The method is not suggested for use in the regular 
routine testing of'ordinary compound lever scales, where 
precision results are not required. The method given 
here requires the observance of certain details consist­
ent with realizing precision, and requires training and 
ability to a greater extent in those making the test than 
is required in the ordinary case. 
The procedure of the test is explaineu with the aid 
of a record form and computation sheet which was de­
veloped in connection with the successful application 
of the method in the field. In the interest of a uniform 
and efficient method the scheme outlined is recom­
mended to those who have occasion to carry out tests 
on large scales where accuracy of a high order is 
required. 
The Production of Liquid Air on a Laboratory 
Scale 
T HE essentials of a plant producing liquid air by the Hampson process are the compressor, purifying 
train and liquefier. The compressor, usually of four 
stages, delivers air at room temperature and approxi­
mately 3000 pounds per square inch. The compressed 
air purifying train consists of first, a trap .for receiv­
ing oil and water, and secondly, suitable containers 
which are charged with chemical reagents, such as 
sodium hydroxide, calcium chloride, or lime, for remov­
ing carbon dioxide and water vapor. The air thus com­
'Ve have not the space to 
describe Les Trois Freres at 
greater length, but in the ac­
companying photographs the 
reader may see the entrance 
to the cavern of Tuc d'Au­
doubert, the two sculptured 
bison as they appear, and 
the etching of the figure of 
a horse in Les Trois Freres. 
This etching of the horse is 
highly characteristic of the 
resourcefulness of the Cr6-
Magnon artists. The orig­
inally light limestone wall is 
Recently discovered etching of the small Celtic horse (Equus caballus celticus) of the period, in the 
Caverne des Trois Freres. (Photograph by permission ()f the Comte de Begouen) 
pressed and purified is de­
livered to the liquefier, in 
which, after passing through 
a coil of copper tubing, the 
air is allowed to expand 
freely to approximately at­
mospheriC pressure. Where 
this drop in the pressure 
takes place there is a corre­
sponding drop in the temper­
ature of the air. 'l'he expand­
ed air, before leaving the 
liquefier, is caused to circu­
late around the copper coil 
which contains the com­
pressed air, thus cooling the 
coil and, in turn, the com­
pressed air so that on con­
tinuous operation a cycle of 
progressive cooling is main­
tained until the temperature 
ultimately reaches the lique­
fying point. The liquefier is 
so constructed that the air 
which is condensed to liquid 
is delivered into a receiving 
vessel. The gaseous air ex­
hausted from the liquefier is 
returned to the intake of the 
compressor for succeeding 
cycles because it has been 
purified. and when used re­
peatedly will be less exhaust­
ing on the purifying reagents. 
For laboratory production of 
liquid air this process leaves 
little to be desired. 
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